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:54) BLOOD PRESSURE MEASURING METHOD AND HEMADY NAMOMETER 

$7)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a hemady namometer capable of continuously measuring blood pressure, 
capable of reducing the size and capable of safely and easily measuring blood pressure anywhere. 

SOLUTION: This blood pressure measuring method is characterized by simultaneously measuring side pressure of the bloodstream 
and dynamic pressure of the bloodstream in the same blood vessel, and by calculating the following expression, (blood pressure)=(side 
oressure of the bloodstreamMdynamic pressure of the bloodstream). Here, the dynamic pressure of the bloodstream is desirably 
determined by (dynamic pressure of the bloodstream)=-1/2 x (blood density) x (a flow speed of the bloodstream)2. The hemady 
namometer is characterized by having a means for measuring side pressure of the bloodstream, a means for measuring a flow speed of 
the bloodstream and a central processing part for calculating the expression, (blood pressure)=(side pressure of the bloodstream)+1/2 
x (blood density) x (a flow speed of the bloodstream)2. 
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JLAIMS 



Claim(s)] 

Claim 1]A blood-pressure-measurement method measuring simultaneously a lateral pressure of a blood flow in the same blood vessel, 

nd dynamic pressure of a blood flow, and calculating a following formula. 

Blood pressure) =(lateral pressure of blood flow)+ (dynamic pressure of a blood flow) 

Claim 2]A blood-pressure-measurement method according to claim 1 which calculates dynamic pressure of a blood flow with a 
ollowing formula. 

Dynamic pressure of a blood flow) =1/2x(blood density) x(rate of flow of blood flow) 2 [Claim 3]A sphygmomanometer comprising: 

^ means to measure a lateral pressure of a blood flow. 

^ means to measure the rate of flow of a blood flow. 

V central processing part which calculates a following formula. 

Blood pressure) =(lateral pressure of blood flow)+1 /2x(blood density) x(rate of flow of blood flow) 2 [Claim 4]The sphygmomanometer 
ccording to claim 3 which is a measurable pressure gauge when a means to measure a lateral pressure of the aforementioned blood 
low applies a sensor part to a part along which a blood vessel of the skin passes. 

Claim 5]The aforementioned pressure gauge A mechanical pressure gauge, an electric-type pressure gauge, a liquid manometer, a 
lead weight pressure gage, The sphygmomanometer according to claim 4 which are an elastic pressure gauge, a resistance type 
■ressure gauge, a semiconductor pressure gauge, a magnetic pressure meter, a capacitance type pressure gauge, an induction type 
'ressure gauge, a piezoelectric pressure gauge, a surface-acoustic-waves pressure gauge, a photoelectric method pressure gauge, a 
rystal oscillatory type pressure gauge, or the silicon diaphragm pressure gauges. 

Claim 6]The sphygmomanometer according to any one of claims 3 to 5 which is a measurable current meter when a means to measure 
he rate of flow of the aforementioned blood flow applies a sensor part to a part along which a blood vessel of the skin passes. 
Claim 7]The sphygmomanometer according to claim 6 whose aforementioned current meters are an electromagnetism form current 
leter, a vortex current meter, a ultrasonic current meter, a hot wire anemometer, hot film anemometry, the laser Doppler current 
leter, a laser velocimeter, an orifice current meter, or the infrared current meters. 

Claim 8]The sphygmomanometer according to any one of claims 3 to 7 which can unite with a device which measures other life 
idices, such as an electrocardiogram and the saturation of oxygen. 

Claim 9]The sphygmomanometer according to any one of claims 3 to 8 provided with a memory which memorizes a measurement 
esult. 

Claim 10]The sphygmomanometer according to any one of claims 3 to 9 provided with a means to transmit a measurement result. 
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)ETAILED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

Field of the Invention]This invention belongs to the blood-pressure-measurement method and a sphygmomanometer. 
0002] 

Description of the Prior Art]Blood pressure is one of the important life indices, 
t is often used for sick diagnosis, management of health, etc. 

Jonventionally, there are two kinds such as the type (henceforth a needle insertion type sphygmomanometer) provided with the needle 
»r the catheter and the type (henceforth a cuff type sphygmomanometer) provided with the cuff of the non-extensibility in which the 
tag which can be expanded was built of sphygmomanometers which measure blood pressure. In a needle insertion type 
iphygmomanometer, a needle and a catheter are inserted in a peripheral artery and blood pressure is measured directly by a strain 
;age. On the other hand, in a cuff type sphygmomanometer, by wrapping the limbs and a finger in a cuff and expanding the bag in a cuff 
irith air, an artery is bound tight until a blood flow stops. And the arterial blood pressure in a contraction stage and diastole is 
neasured by the auscultation or the palpation, decreasing the pressure of a cuff. 
0003] 

Problem(s) to be Solved by the Invention]However, since an artery is damaged with a needle or a catheter, danger needs to follow, and 
need to get health care professionals to measure therefore in the case of a needle insertion type sphygmomanometer. Moreover, a 
leedle insertion type sphygmomanometer is quite large, and expensive. Therefore, in this sphygmomanometer, blood pressure cannot 
>e alone measured at a house. 

0004]Since only the arterial blood pressure of a contraction stage and diastole is measured, in the case of a cuff type 
phygmomanometer, blood pressure cannot be monitored continuously, and blood pressure of a vein cannot be measured in it, either. It 
akes time and effort to measure, since the limbs or a finger must be wrapped in a cuff, and also requires for one measurement also for 
everal minutes. Although blood pressure is able to always keep the limbs etc. wrapped by a cuff and to be automatically measured for 
very fixed time, since the limbs etc. are strongly bound tight during measurement, sleep is barred when sleeping. While the cuff had 
ound the limbs etc. tight by failure, when not being decompressed, a blood flow worsens and there is a possibility of bringing about 
rteritis and a necrosis. In this sphygmomanometer, since a means to pressurize a cuff and a cuff is required, a limit is to miniaturize. 
3005]So, the purpose of this invention is to provide the method which can measure blood pressure continuously, and can be 
liniaturized and can measure blood pressure safely and easily anywhere, and a sphygmomanometer. 
D006] 

vleans for Solving the Problem]A blood-pressure-measurement method of this invention measures simultaneously a lateral pressure 
f a blood flow in the same blood vessel, and dynamic pressure of a blood flow, and is characterized by calculating a following formula. 
3lood pressure) =(lateral pressure of blood flow)+ (dynamic pressure of a blood flow) 
>bout dynamic pressure of a blood flow, it is good to ask from a following formula. 

Dynamic pressure of a blood flow) =1/2x(blood density) x(rate of flow of blood flow) 2 [0007]This invention is characterized by a 

phygmomanometer comprising the following. 

i means to measure a lateral pressure of a blood flow. 

, means to measure the rate of flow of a blood flow. 

. central processing part which calculates a following formula. 

3lood pressure) =(lateral pressure of blood flow)+1 /2x(blood density) x(rate of flow of blood flow) 2 [0008]Blood pressure can be 
xpressed as =(blood pressure) (lateral pressure of blood flow)+ (dynamic pressure of a blood flow) with hydrodynamics ****. 
ccording to the Bernoulli's theorem, they are =(dynamic pressure of fluid) 1/2x(fluid density) x(rate of flow of fluid) 2 Therefore, blood 
ressure becomes like a following formula. 

3lood pressure) =(lateral pressure of blood flow)+1/2x(blood density) x(rate of flow of blood flow) 2 — here, about blood density, what 
necessary is just to consider a constant, and it can investigate a priori. Therefore, a lateral pressure and the rate of flow of a blood 
ow are measured by a means to measure the rate of flow of a means to measure a lateral pressure of a blood flow, and a blood flow, 
nd blood pressure is computable if calculation according to the above-mentioned formula is done a central processing part Therefore, 
scording to this invention, blood pressure can be measured and not only an artery but blood pressure of a vein can be measured. And 
nee a measuring object is not restricted to blood pressure of a contraction stage or diastole, a continuous monitor of blood pressure 
possible for it. 

)009]As a means to measure a lateral pressure of a blood flow, a measurable pressure gauge is preferred by applying a sensor part to 
le skin. For example, there are a mechanical pressure gauge, an electric-type pressure gauge, a liquid manometer, a dead weight 
-essure gage, an elastic pressure gauge, a resistance type pressure gauge, a semiconductor pressure gauge, a magnetic pressure 
eter, a capacitance type pressure gauge, an induction type pressure gauge, a piezoelectric pressure gauge, a surface-acoustic-waves 



he skin. For example, there are an electromagnetism form current meter, a vortex current meter, a ultrasonic current meter, a hot wire 
inemometer, hot film anemometry, the laser Doppler current meter, a laser velocimeter, an orifice current meter, and an infrared 
surrent meter. 

0010]When a lateral-pressure measuring means and a flow-velocity-measurement means are above-mentioned pressure gauges and 
:urrent meters, blood pressure is measured only by applying lightly a sensor part of a pressure gauge, and a sensor part of a current 
neter to a part along which the same blood vessel of the skin passes. Therefore, it does not become the hindrance of sleep, even if 
>lood pressure can be measured easily and it measures during sleep. And since a blood flow will not be worsened if a blood vessel is 
lot damaged, it is safe. 

001 1]Since a pressure gauge, a current meter, and a central processing part can be made quite small, with a sphygmomanometer of 
his invention, they are easy to miniaturize and can also be made small to a portable grade. Therefore, according to the 
sphygmomanometer of this invention, blood pressure can be measured easily not only a house but anywhere. A sphygmomanometer of 
his invention may be made to build in personal goods, such as a cellular phone, a pager, a small tape recorder, a peri, a clock, a toy, a 
emote control, or a receiver. A sphygmomanometer of this invention may be made to unite with a device which measures other life 
ndices, such as body temperature, an electrocardiogram, and the saturation of oxygen, and space-saving-ization may be attained. 
001 2]In a sphygmomanometer of this invention, if it has a memory which memorizes a measurement result, a result measured in the 
>ast can be compared with a new measurement result. A result can be saved to a computer and it can analyze by computer. If it has a 
neans to transmit a measurement result, it is possible for me to, transmit a value of blood pressure measured at a house to medical 
acilities for example, and to get health care professionals to diagnose. Therefore, he does not need to visit even medical facilities 
specially and it is convenient for care of telemedicine, or an old man and a disabled person. It is good to perform transmission on radio 
hrough communication lines, such as a telephone line. When measuring blood pressure also in sleep, a measurement result may be 
nade to be transmitted periodically or continuously. 

001 3]Since blood pressure can be monitored continuously according to the sphygmomanometer of this invention, a waveform of blood 
>ressure when a horizontal axis is set as time can be known, and arterial blood pressure of a contraction stage and diastole, an 
irteriarctia cycle, etc. can be known. Therefore, it can measure also about pulse pressure, average arterial blood pressure, and a pulse 
>y doing the following calculation to a central processing part 

Pulse pressure) = (arterial blood pressure of a contraction stage) - (arterial blood pressure of diastole) 

Average arterial blood pressure) =(arterial blood pressure of diastole)+1/3x {(arterial blood pressure of a contraction stage) - (arterial 

>lood pressure of diastole)} 

Pulse) =(arteriarctia cycle (second))/60 [0014] 

Embodiment of the Invention]- The sphygmomanometer of 1 st embodiment-a 1 st embodiment is shown in drawing 1 as a block 
liagram. 

0015]The sphygmomanometer of this embodiment is provided with the following. 

Vessure gauge 1. 

Jurrent meter 2. 

Jentral processing part 3. 

"he memory part 4 and the indicator 5. 

"he pressure gauge 1 and the current meter 2 all have a sensor, and a sensor detects the lateral pressure and the rate of flow of a 
ilood flow from on the skin. The central processing part 3 is programmed to calculate according to a lower type. About blood density, it 
s investigated a priori and inputted. 

Blood pressure) =(lateral pressure of blood flow) -Kdynamic pressure of blood flow) =(lateral pressure of blood flow)+1 /2x(blood 
tensity) x(rate of flow of blood flow) 2 (pulse pressure) = (arterial blood pressure of a contraction stage) - (arterial blood pressure of 
liastole) 

Average arterial blood pressure) =(arterial blood pressure of diastole)+1/3x {(arterial blood pressure of a contraction stage) - (arterial 
ilood pressure of diastole)} 

Pulse) =(arteriarctia cycle (second))/60 [0016]What is necessary is just to be each sensor of the pressure gauge 1 and the current 
neter 2, and to push the skin on the radial artery of a wrist lightly, for example, in order to measure blood pressure using this 
phygmomanometer. Then, the lateral pressure and the rate of flow of a blood flow are measured with the pressure gauge 1 and the 
:urrent meter 2. The measured value of a lateral pressure and the rate of flow is sent to the central processing part 3 as an electrical 
ignal. And in the central processing part 3, from the above-mentioned formula, the value of blood pressure is computed and pulse 
■ressure, average arterial blood pressure, and the value of a pulse are computed continuously. As for the rate of flow of a blood flow, 
nd the result of blood pressure, it is continuously displayed on the indicator 5 as a graph which set the horizontal axis as time, and a 
lumerical value is displayed on the indicator 5 about pulse pressure, average arterial blood pressure, and a pulse. Each result is 
nemorized by the memory part 4. 

D017]Here, when the value of the rate of flow turns into the maximum when the power of pushing the skin by a sensor is too weak and 
blood vessel does not change at all, and it is too strong and a blood flow stops, the value of a lateral pressure shows the maximum 
nd the value of the rate of flow is set to 0. The lateral pressure in these cases and the value of the rate of flow are disregarded 
/ithout being judged as a right value in the central processing part 3. When the viscosity and density of blood are it is remarkable and 
igh or low, it asks for the dynamic pressure of a blood flow from a following formula. 

Dynamic pressure of a blood flow) =1/2x(blood density) x(rate of flow of blood flow) 2 xx+y[x is the first correction variable, and y is 
econd correction variable]. [0018]Since blood pressure can be measured continuously and the blood-flow rate of flow, a pulse, 
verage arterial blood pressure, and a pulse can also be measured in the sphygmomanometer of this embodiment, exact diagnosis is 
ossible. Since what is necessary is just to push the skin lightly by the sensor of the pressure gauge 1 and the current meter 2 in the 
ase of measurement, it can measure safely and easily. If the skin on a vein is pushed by a sensor, it is also possible to measure the 
lood pressure of a vein. In this embodiment, since each measured result is memorized by the memory part 4, a new measurement 
ssult can be compared with the result of the past, or a measurement result can be saved to a computer and can be analyzed. 
301 9]- The sphygmomanometer of 2nd embodiment-a 2nd embodiment is shown in drawing 2 as a front view. Accordine to this 



ensor window 7 in parallel. Therefore, while blood pressure, the blood-flow rate of flow, a pulse, average arterial blood pressure, and a 
iulse are measured and a memory part memorizes by pushing the skin lightly by this sensor window 7, it is displayed on the indicator 5. 

0020]Since it is built in the pen 6, the sphygmomanometer of this embodiment is portable. Therefore, blood pressure, the blood-flow 
ate of flow, a pulse, average arterial blood pressure, and a pulse can be measured easily anywhere, and the self health care becomes 
iasy. If the sphygmomanometer of this embodiment is carried also for health care professionals, since a patient's health condition can 
>e known immediately on that spot, it is convenient. 

0021]- It is shown in drawing 4 as a front view, and the sphygmomanometer of 3rd embodiment-a 3rd embodiment is shown in drawing 
i_as a rear elevation. The sphygmomanometer of this embodiment is built in in the cellular phone 8. The sensor window 7 is formed in 
he lower part of the back of the cellular phone 8, and the indicator 5 functions also as an indicator of the cellular phone 8. Also in this 
smbodiment, blood pressure, the blood-flow rate of flow, a pulse, average arterial blood pressure, and a pulse can be measured like a 
st and 2nd embodiment. 

0022]According to this embodiment, since it is portable as well as a 2nd embodiment, blood pressure etc. can be measured easily 
mywhere. In this operation carrying, if the transmitting function of the cellular phone 8 is used, a measurement result can be 
ransmitted to medical facilities etc. Therefore, according to the sphygmomanometer of this embodiment, it becomes unnecessary to 
;o even to medical facilities therefore, and is useful for care of telemedicine, or an old man and a disabled person. In drawing 4 and 5, 
ilthough provided in the lower part of the back of the cellular phone 8, the sensor window 7 is not necessarily limited to this position, 
is shown in drawing 6 , may attach the pillar 9 to an upper bed, and may provide it at that tip, for example. 
0023]- The sphygmomanometer of 4th embodiment-a 4th embodiment is shown in drawing 7 as a front view. According to this 
smbodiment, the sphygmomanometer 9 with the same function as a 1 st embodiment has united with the thermometer 1 0. It is being 
ixed to the main part 1 1 rotatable via the axes 12 and 12, and the sphygmomanometer 9 and the thermometer 10 may be stored by 
iach in the main part 1 1 at the time of non-use. The sensor window 7 is formed in the end face of the sphygmomanometer 9, and the 
idicator 5 provided in the main part 1 1 serves also as the indicator of the thermometer 10. Also in this embodiment, blood pressure, 
he blood-flow rate of flow, a pulse, average arterial blood pressure, and a pulse can be measured like the 1 st, 2, and 3 embodiment. 
0024]According to this embodiment, since it has united with the thermometer 10, the others and body temperature which are blood 
iressure etc. can also be measured. And since the sphygmomanometer 9 and the thermometer 10 can be stored in the main part 1 1, it 
5 easy to carry and does not become obstructive in a house. Therefore, it is convenient for the self health care. 
0025] 

Effect of the Invention]According to this invention, blood pressure can be monitored continuously for 24 hours, and it can measure 
Lirther also about the blood-flow rate of flow, a pulse, average arterial blood pressure, and a pulse. Measuring does not take time and 
ffort but, moreover, it is safe. Moreover, since it is also portable, blood pressure etc. can be measured easily anywhere. Since 
ransmitted another thing can do a measurement result, it can use in telemedicine, or an old man and disabled person care. 
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